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VACUUM SYSTEM FOR THE H-10 EJECTOR MAGNIIT ASSEMBLY 

Summary 

Th i s  no te  d e s c r i b e s  t h e  technique  f o r  pumping t h e  new H-10 e j e c t o r  

magnet assembly. 

The t echn ique  i s  t o  c o n d i t i o n  t h e  magnet and box assembly p r i o r  t o  

i t s  i n s t a l l a t i o n  i n  t h e  r i n g .  The cond i t ion ing  i s  a mild bakeout of t h e  

magnet assembly wh i l e  under vacuum. The bakeout w i l l  be a t  25Q0P f o r  24 

hours .  The vacuum system proper  w i l l  c o n s i s t  of  four  s m a l l  i o n  pumps, 

(150-200 &/sec)  connected d i r e c t l y  t o  t h e  box without- valves. A f t e r  con- 

d i t i o n i n g ,  t h e  assembly w i l l  remain under vacuum u n t i l  it i s  scheduled f o r  

i n s t a l l a t i o n  i n  t h e  r i n g .  A t  t h a t  t i m e ,  it w i l l  b e  vented w i t h  dry  n i t rogen  

and the e n t i r e  assembly, box, magnet, pumps, e t c . ,  w i l l  be  i n s t a l l e d  as  a 

s i n g l e  u n i t .  

p r e s s u r e  of 1 x LO . t o r r .  

Discuss ion  

The ope ra t ing  p r e s s u r e  i s  c a l c u l a t e d  as below t h e  des ign  

-6  

, A s  w i t h  any vacuum system, t h e  most d i f f i c u l t  q u a n t i t y  t o  estimate o r  

measure i s  t h e  gas  load;  that  is ,  t h e  outgass ing  rates of  t h e  va r ious  

components which make up t h e  assembly. Therefore ,  c a l c u l a t i o n s  are based 

on the .per formance  of  F l 0  as well as outgass ing  r a t e s  measured on t h e  "dry- 

stacked" and t h e  "epoxy" magnet assembl ies .  The "dry-stacked" magnet refers 
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t o  t h e  magnet assembly which used a n  oxide f i l m  t o  i n s u l a t e  t h e  lamina t ions  

whi le  t h e  "epoxy" magnet used epoxy i n  a d d i t i o n  t o  an  ox-ide f i l m  between 

lamina t ions .  

. S t a r t i n g  w i t h  the lowest recorded ope ra t ing  p res su re  a t  t h e  F-10 box 

of  1 , 7  x 

490 &/sec, t h e  gas  load pumped i s  Q = PS = (1 .7  x 10 

8.3 x low4 T$/sec. 

w i l l  be used a t  H-10, t h i s  number must be a d j u s t e d  t o  s u i t .  R e l a t i v e  out-  

t o r r  and assuming a t o t a l  pumping speed a t  t h e  F-10 box of 

-6 
t o r r )  (490 &/sec)  = 

This  i s  f o r  an  epoxy magnet. S ince  a dry-s tacked magnet 

gass ing  r a t e  measurements made on sample magnets show t h a t  t h e  dry-stacked 

magnet ou tgasses  about 2.4 t i m e s  more than  t h e  epoxy magnet, see Fig.  1. 

Therefore ,  t h e  t o t a l  gas  load a n t i c i p a t e d  f o r  H-10 i s  

(2,4) (8.3 x = 20 x Tdlsec .  

-6 If an  ope ra t ing  p res su re  of  1 x 10 t o r r  i s  d e s i r e d  then  t h e  r equ i r ed  

pumping speed i s  = 2o = 2000 &/sec. 
1 x 

One means of  ob ta in ing  t h i s  speed i s  t o  use  two 1500 &/sec pumps which 

would have a n  e f f e c t i v e  speed o f  2000 d/sec. Another s o l u t i o n ,  and t h e  one 

taken  he re ,  i s  t o  reduce t h e  gas  load,  and hence t h e  r equ i r ed  pumping speed, 

by baking the e n t i r e  magnet assembly. Our tests have shown t h a t  the out- 

gassing r a t e  of  t h e  dry-s tacked magnet can be  reduced 75% by baking t h e  

magnet a t  200°F f o r  24 hours ,  see. Fig.  2. 

H l O  gas  load,  (20 x LOm4 T&/sec) (25%) = 5 x LOm4 T&/sec. 

pumps (200 d/sec) a re  now used on t h e  box, a t o t a l  of  780 $/set i s  a v a i l a b l e .  

Therefore ,  a base  p r e s s u r e  of a baked out  magnet assembly would be 

Applying t h i s  r educ t ion  t o  t h e  

I f  fou r  small 

5 X T&/sec, ,  6 ,4  
780 d / s e c  
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I f  one pump w a s  i n o p e r a t i v e  t h e  e f f e c t i v e  speed would b e  reduced t o  

590 &/sec' and t h e  p r e s s u r e  would b e  

5 = -8.5 x 10 -7 t o r r .  590 

It i s  important  t o  po in t  ou t  t h a t  a l l  o f  t h e  above c a l c u l a t i o n s  are  

based on ,data  measured a f t e r  a couple  o f  days of  pumping. 

pump down' curve  €or t h e  AGS h a l f  superper iod  mock-up, 

as t y p i c a l  f o r  t h e  converted AGS. 

F igure  3 shows a 

which may be  considered 1 

It shows a nominal ope ra t ing  p res su re  i n  

t h e  

box, such as w e  are  d i scuss ing ,  w i l l  fo l low t h e  AGS pump down curve,  but  w i l l  

be  h ighe r  by a f a c t o r  of about f i v e .  This  would i n d i c a t e  tha t  a f t e r  f i v e  

hours o f  'pumping t h e  10 f t  box would be  below 5 x l o m 5  t o r r  which i s  t h e  high 

p res su re  c u t  o f f  p o i n t  f o r  t h e  AGS. 

t o r r  area. I would estimate t h a t  the p r e s s u r e  i n  a t y p i c a l  10 f t  
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